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(54) DETONATOR 
(57)Abstract: 

PURPOSE: To safely handle without impairing 
initiating power and to effectively blast by forming a 
radial cutout at least at one side of a partition wall for 
partitioning a tube into one end side and the other 
end side. 

CONSTITUTION: Exciting high explosive 6 is ignited 
by an igniter using a firehead 2 and an electric bridge 
wire 3, a burning speed and gas pressure are 
gradually raised, and a partition wall 5 having radial 
cutouts A is finally opened in a pedal state along the 
cutouts A. Charged powder 8 is exploded by an 
impact generated when ends opened in the pedal 
state are engaged with the powder 8 to reach 
sufficient power for initiating dynamite, water- 
containing high explosive, etc. Thus, since initiator is not used, it is safe for heat, impact as 
compared with conventional detonator, provides high reliability for initiating as compared 
with a structure in which a metal plate, etc., is flown and high reliability against the impact. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a safe detonator to an impact especially about a 

detonator. 

[0002] 

[Description of the Prior Art] If it was in the former, although the detonator had loaded with an 
igniter, an initiator, and base charge into the shell, although DDNP or lead azide was used, for 
example, since it was ****** to an impact, heat, etc., as an initiator, these had a problem in the 
safety at the time during manufacture of handling. For this reason, the detonator which does not use 
an initiator came to be developed in recent years (refer to JP,58-45189,A and a U.S. Pat. No. 
3,978,791 specification). . For example, it is called a premature start plate method and there is a 
thing as shown in drawing 9 . That is, it becomes the igniter 27 laid underground sequentially from 
the pars-basilaris-ossis-occipitalis side in the shell 21 which the pars basilaris ossis occipitalis 
blockaded into base charge 22, an opening 23, the rigid body 25 stopped by the base material 24, 
gunpowder 26, and this gunpowder 26 and the curved line core wire 28, and a list from the plug 29 
which blockades the opening edge of a shell 21. An igniter 27 is lit, gunpowder 26 deflagrates this, 
with this deflagration energy, the rigid body 25 flies, it collides with base charge 22, and, thereby, 
base charge 22 carries out detonation. 
[0003] 

[Problem(s) to be Solved by the Invention] However, although it is required even for the rate to 
which detonation of the base charge can fully be carried out to raise the flight rate of the rigid body 
in order to carry out detonation of the base charge 22 certainly if it is in such a detonator When an 
impact is added according to the preceding paragraph or explosion time difference on the occasion of 
shot and vibration and deformation arise The premature start plate and the path required for flight 
deformed, and there were the case where even a desired flight rate is not fully reached, and un- 
arranging [ that a premature start plate may not fly and the dependability of a shot activity was 
spoiled ]. 

[0004] Moreover, although a lot of [ in order to gather the rate of a premature start plate ] doses are 
needed even for the rate which can explode base charge certainly and it is necessary to lengthen 
medicine length, this is not contrary [ economical efficiency etc, ], and desirable. Then, this 
invention aims at offering the detonator which handling etc. is possible for insurance and can carry 
out shot certainly, without spoiling the power of explosion. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
considered as the following configurations. Namely, the tubed shell by which both ends were 
blockaded and the septum with which the inside of a shell is divided into an end and other end side, 
The infeed of a radial is further formed at least in one side of a septum coming [ the donor charge 
with which the ignition / which wcis contained at the end side in the shell by the side of the divided 
end / and septum side in the shell by the side of the divided end was loaded, and the igniter with 
which it was loaded into the shell by the side of the divided other end ]. It is desirable, when the side 
periphery part of the shell which loaded with donor charge at least is made heavy-gage and a heavy- 
gage wall is formed. 
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[0006] according to the above-mentioned configuration ~ an ignition - donor charge ~ hghting ~ 
gradually — burning velocity and gas pressure — going up — carrying out -- just — being alike — 
septum (refer to drawing 8 (a)) which has infeed A of a radial Along with infeed, opening is carried 
out to petaloid (refer to (b)). And by the impact produced in case the tip B opened to petaloid inserts 
in base charge, base charge can result in detonation and sufficient power for exploding a dynamite, 
watergel, etc. can be reached. 

[0007] This invention is explained below at a detail. The quality of the material of a shell can use 
metals, such as copper, iron, aluminum, and stainless steel, generally the upper part carries out 
opening of the configuration, and although it is cylindrical [ by which the pars basilaris ossis 
occipitalis is blockaded ], there is especially no constraint. Moreover, die length, a path, and 
thickness can be set as arbitration according to an application and the amount of explosiveses. 
Ignitions currently used for the usual detonator, such as lead thiocyanate, fusehead which consists of 
potassium chlorate, a bridge line, a complications-like igniter and a bridge line, or a fiise, can be 
used for an ignition. 

[0008] Although loaded with the delay composition used for arbitration between an ignition and 
donor charge, the well-known delay composition currently used for the usual detonator can be used 
for it. For example, minium-silicon-3 antimony sulfide, minium-silicon-ferric oxide, minium-silicon, 
and minium-boron-3 antimony sulfide, ferric oxide-silicon, etc. can be mentioned. 
[0009] By fitting into the inside (inner tube) or the outside (outer case) of a shell, and making the 
barrel of another object into dual structure, although a heavy-gage wall may make the shell itself 
heavy-gage and may fabricate and attain it to one in the side periphery part of the shell which loaded 
with donor charge at least You may attain, the inner tube in the case of another object or the quality 
of the material of an outer case is chosen fi-om iron, stainless steel, alvmiinum, copper, or these 
alloys, and the thickness of an inner tube and an outer case and die length are determined by the bore 
of a chamber, and the quality of the material to be used. Bore of 4.5mm In the case of an iron inner 
tube, thickness is 0.5mm. There should just be 10mm or more of die length above. 
[0010] Donor charge is desirable, and the base charge which can be used with the usual detonator 
uses it, choosing it fi-om PETN, a tetryl, RDX, HMX and TNT, and such mixture. The loading 
specific gravity of donor charge is chosen firom the range of 0.8 - 1.5 g/cm3, and is preferably chosen 
from the range of 1.0 - 1.4 g/cm3. Moreover, if it is made for loading specific gravity to become high 
as it goes to the lower part, the explosion engine performance will improve further. 
[001 1] It forms in an inner tube and one, and it is good also as metal Itabe, in the case of the metal 
plate of another object, the quality of the material of a metal plate is chosen [ a septum may be the 
metal plate of a configuration and magnitude close to a shell inner circle wall, ] from iron, stainless 
steel, aluminum, copper, or these alloys, and the thickness is 0.1 -1mm. It is desirable and the infeed 
of a radial is put into one side or both sides of a metal plate. Although the number of infeeds and the 
depth are arbitrary, the number of infeeds is preferably good for the die length of 50 - 70% with the 
depth of a donor charge side or both sides, and infeed thick [ a metal plate ] and slitting to be equal 
to a diameter, and for the location of 2-4 and infeed to carry out. Moreover, it is good to fix the base 
charge side of a metal plate with support. A firm thing like a metal of the quality of the material of 
support is desirable. 

[0012] When other, as long as the die length of the opening at the time of preparing an opening 
between a metal plate and base charge is below one half of the bore of a tube when an inner tube is 
used, and it is the die length below one half of the bore of a shell, it may be arbitrary and you may 
not be. 

[0013] Base charge is used like donor charge, choosing from PETN, a tetryl, RDX, HMX and TNT, 

and such mixture. The loading specific gravity has desirable 1.0 - 1.6 g/cm3. Below, this invention is 

explained based on an example. 

[0014] 

[Example] 

Example 1 drawing 1 is the sectional view of the supersensitive detonator of this invention. The shell 
1 of the shape of a cylinder which the other end blockaded is copper, and used the thing with 0.2mm 
[ in the outer diameter of 6.5mm, and thickness ], and a die length of 50mm. Lead thiocyanate, the 
fiisehead 2 which consists of potassium chlorate, and the bridge line 3 were used for the ignition. An 
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inner tube 4 is iron and is 15mm in 1mm in thickness, and die length, metal Itabe 5 — iron — it is ~ 
0.3mm in thickness it is — an inner tube 4 and one — fabricating --**** ~ a donor charge 6 side — 
0.2mm Two infeed A (four directions) was put in (refer to drawing 2 ). Donor charge 6 uses PETN 
and is 350mg. It loaded by specific gravity 1.1 g/cm3. The die length of 2in opening 7 was set to 
1mm. Base charge 8 uses PETN and is 400mg. It loaded by specific gravity 1,2 g/cm3. As a result of 
performing a Haid test in the lead plate test list specified to JIS K 4807 using the detonator produced 
as mentioned above, it checked that it was power comparable as a No. 6 electric detonator (refer to 
Table 1). 

[0015] Example 2 drawing 3 is the sectional view of the Nobutoki detonator of this invention. A 
shell 1 is copper and used the thing with 0.3mm [ in the outer diameter of 7.6mm, and thickness ], 
and a die length of 55mm. Lead thiocyanate, the fiisehead 2 which consists of potassium chlorate, 
and the bridge line 3 were used for the ignition, as delay composition 9 — 300mg of mixture of 
71.5% of miniums, silicon 2.3 %, and 26.2% of antimony trisulfides It squeezed. An inner tube 4 is 
iron and is 15mm in 1.5mm in thickness, and die length. Donor charge 6 uses PETN and is 350mg. It 
loaded by specific gravity 1.2 g/cm3. Metal Itabe 5 is iron, is 0.5mm in thickness, an inner tube for 
constraint, and one, and put four infeed of 0.25mm A (eight directions) into the opening 7 side (refer 
to drawing 4 ). The die length of an opening 7 was set to 2mm. Base charge 8 uses PETN and is 
400mg. It loaded by specific gravity 1.4 g/cm3. When the explosion trial was carried out using the 
detonator produced as mentioned above, it exploded after the predetermined time delay. Moreover, 
as a result of performing a Haid test in the lead plate test list specified to JIS K 4807 at coincidence, 
it checked that it was power comparable as a No. 6 electric detonator (refer to Table 1). 
[0016] Example 3 drawing 5 is the sectional view of the Nobutoki detonator of this invention. A 
shell 1 1 is iron and the thing with 1mm [ in the outer diameter of 8.5mm and thickness ] and a die 
length of 55mm was used for it. However, only the thickness of a tube bottom is 0.3mm. It carried 
out. Lead thiocyanate, the fiisehead 2 which consists of potassium chlorate, and the bridge line 3 
were used for the ignition, as delay composition 9 — 300mg of mixture of 71.5% of miniums, silicon 
2.3 %, and 26.2% of antimony trisulfides It squeezed. This example is an example which formed the 
heavy-gage wall without having thickened thickness of a shell 1 1 and using an inner tube or an outer 
case. Donor charge 6 uses PETN and is 350mg. It loaded by specific gravity 1.1 g/cm3. A metal 
plate 12 is 0.3mm in iron and thickness. It is fixed by arranging the iron support 13 on the lower part. 
It is 0.2mm to the decoration **** 8 side. Six infeed A (12 directions) was put in (refer to drawing 
6 ). The opening was not prepared. Decoration **** 8 uses PETN and is 400mg. It loaded by 
specific gravity 1 .2 g/cm3. When the explosion trial was carried out using the detonator produced as 
mentioned above, it exploded after the predetermined time delay. Moreover, as a result of 
performing a Haid test in the lead plate test list specified to JIS K 4807 at coincidence, it checked 
that it was power comparable as a No. 6 electric detonator (refer to Table 1). 
[0017] Example 4 drawing 7 is the sectional view of the Nobutoki detonator of this invention. A 
shell 1 is copper and used the thing with 0.2mm [ in the outer diameter of 6.5mm, and thickness ], 
and a die length of 55mm. Lead thiocyanate, the fiisehead 2 which consists of potassium chlorate, 
and the bridge line 3 were used for the ignition. 71.5% of miniums, silicon 2.3 %, and mixture 300 
mg of 26.2% of antimony trisulfides were squeezed as delay composition 9. An outer case 14 is iron 
and is 40mm in 2nmi in thickness, and die length. Donor charge 6 uses PETN and is 500mg. It 
loaded by specific gravity 1.1 g/cm3. A metal plate 12 is 0.3mm in iron and thickness. It is fixed by 
arranging the iron support 13 on the lower part. It is 0.2mm to an opening 7 side. It is infeed A Six 
(12 directions) It put in (refer to drawing 6 ). The die length of an opening 7 was set to 1mm. Base 
charge 8 uses PETN and is 400mg. It loaded by specific gravity 1 .2 g/cm3. When the explosion trial 
was carried out using the detonator produced as mentioned above, it exploded after the 
predetermined time delay. Moreover, as a result of performing the lead plate test specified to JIS K 
4807 to coincidence 5 times, it was high-order detonation 5 times (refer to Table 1). 
[0018] The detonator was created like the example 4 except not giving infeed to the metal plate 12 of 
example of comparison 1 example 4. When the explosion trial was carried out using this detonator, it 
exploded after the predetermined time delay. Moreover, although 3 times was high-order detonation 
as a result of performing the lead plate test specified to JIS K 4807 to coincidence 5 times, a lead 
plate was not able to be penetrated twice. In addition, a plug 15 blockades the end in which shells 1 
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and 1 1 carried out opening. 
[0019] 

Table 1] 
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[0020] 

[Effect of the Invention] As explained above, since an initiator was not used for the detonator of this 
invention, as compared with the detonator, to heat or an impact, it was safe, and its dependabihty 
over explosion was higher than the thing of structure which makes a metal plate etc. fly, and it was 
usually understood are reliable also to the impact. Therefore, this invention contributes to 
improvement in the safety at the time of manufacture and a shot activity, and the effectiveness that a 
reliable shot activity can be offered is acquired. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for suiy 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tubed shell by which both ends were blockaded, and the septum with which the inside 
of a shell is divided into an end and other end side, The donor charge with which the ignition [ which 
was contained at the end side in the shell by the side of the divided end ] and septum side in the shell 
by the side of the divided end was loaded. The detonator further characterized by forming the infeed 
of a radial at least in one side of a septum coming [ the base charge with which it was loaded into the 
shell by the side of the divided other end ]. 

[Claim 2] The detonator according to claim 1 characterized by having made heavy-gage the side 
periphery part of the shell which loaded with donor charge at least, and forming a heavy-gage wall. 



[Translation done.] 
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DRAWINGS 
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[Drawing 2 ] 





[Drawing 3 ] 
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[Drawing S ] 
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[Drawing 9] 
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